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Remedial Action and Waste Disposal Unit Managers' Meeting
Official Attendance Record - 100 Area

August 24, 2000
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084033 Attachment 2

UNIT MANAGERS MEETING AGENDA
3350 George Washington Way, Room 1B45

August 24, 2000

1:00 - 3:00 p.m. 100 Area 1B45

General
* 100 Area Cleanup Verification Packages

- Transition of CVP Team Lead
- General Status
- Technical Items

* 100 Area SAP/RDR
e Burial Ground ROD Status
* 5 Year Review Status - Comments to Draft
* Status of ERC Comments on EPA 5 - Year Review Draft Document

100 H, F and K, Group 4
* General Discussion/Status

10ON
* "Contained in" Determination
* Revisions to 100-N Area SAP
* Revision to RCRA Permit Due to Deferral of Pipelines Around the "Golfball"
* 116-N-i Air Monitoring Plan Status

100-B/C and D
* General
* Cr(VI) Results from Orphan Sites
* Setup Air Monitor Shut Down Tour at 100-D
* 100-BC Pipelines Procurement Status
STri-Party Agreement Milestone Negotiation, Involving 100-BC Pipelines
* CR(VI) Status at 1 00-D
* Cleanup Verification Status at 100-D

Groundwater
* 100-HR-3, 100-KR-4, and 100-NR-2 Pump and Treat System Status
* ISRM Status
* ISRM Sodium Dithionite Spill
* 100-KR-4 Discharge of Chromium Contaminated Groundwater
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UNIT MANAGERS MEETING AGENDA
3350 George Washington Way, Room 1B45

August 24, 2000
Meeting Attendance Sheet - Attachment 1

Meeting Agenda - Attachment 2

Meeting Minutes - Attachment 3

1:00-3:00 p.m. 100 Area 1B45

General

* 100 Area Cleanup Verification Packages

- Transition of the CVP Team Lead - ERC CVP Lead Ralph Wilson introduced the new CVP
Team Lead, Alex Nazarali. Ralph and Alex will have a transition period for the next few weeks.

- General Status - ERC (Ralph Wilson) provided attendees with a handout showing general status
of the CVP package activities. Ralph briefly discussed the status tables of CVPs in progress and
completed (Attachment 4). Ecology (Wayne Soper) stated that ongoing CVP reviews are
generally satisfactory, with Ecology mainly having comments regarding language and
constituents of concern (COCs) inconsistencies between CVP packages. Ralph also asked both
Ecology and attendees for any comments that could assist in streamlining the CVP documents.

- Technical Items - ERC (Ralph Wilson) discussed two technical items related to CVP packages.
The first item outlined ERC's conclusions after applying the Model Toxic Control Act (MTCA)
3-Part Test to the deep zone of waste sites (Attachment 5). Ralph explained that CVP packages
issued prior to the 116-D-7 CVP contained information from which MTCA 3-Part Test was only
applied to the sites' shallow zones. Ecology requested that this test be applied to the deep zone
during the preparation of the 116-D-7 CVP and in all subsequent packages. ERC also performed
an evaluation of the MTCA 3-Part Test application to previously issued packages, and
documented the results in a calculation brief ERC concluded that CVP packages previous to
116-D-7 passed the MTCA 3-Part Test application, and these sites had also had RESRAD
modeling performed to demonstrate protectiveness of groundwater and the Columbia River.
Attachment 5 provides the summary of this information for the administrative record.

The second item addressed ERC's evaluation of a more restrictive total chromium standard to
Groundwater protection Remedial Action Goal (Attachment 6). ERC had until recently used the
MTCA Level B total chromium standard; however, the Washington Administrative Code
contains a more restrictive standard. Therefore, ERC evaluated past CVPs for compliance
against the more restrictive standard. ERC identified three cases in which the sites did not meet
the more restrictive standard, and in the three cases performed RESRAD modeling to
demonstrative Groundwater protectiveness. The results were documented in a calculation brief.
ERC concluded that all 100 Area sites where total chromium was a COC complied with the more
restrictive standard. Attachment 6 provides the summary of this information for the
administrative record.
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* Status of 100 Area SAP and RDR/RAWP documents, Revision 2 Comment Response/Resolution -
ERC (John April) is adding two additional waste sites to the Remedial Design Report/Remedial
Action Work Planfor the 100 Area ((DOE/RL-96-17, Rev. 1) (RDR/RAWP) and 100 Area Sampling
and Analysis Plan (DOE/RL-96-22, Rev. 1) (SAP). Therefore, transmittal of the revised documents
to EPA and Ecology will be delayed. ERC (Kelly Cook) explained that other document changes
included incorporating comments and properly addressing the standard for chromium. EPA (Dennis
Faulk) asked if ERC could change CVP documents that are impacted by the RDR/RAWP and SAP
changes. ERC (Mark Sturges) proposed that 100 D Area CVPs be in compliance with revision 1 of
the RDR/RAWP and SAP documents, while the 100 H CVP documents would be produced in
compliance with the upcoming revision 2. ERC and the regulatory Project Managers took the action
to decide this issue in a separate meeting.

* Burial Ground Record of Decision (ROD) Status - EPA (Dennis Faulk) stated that some minor
changes and comment incorporation was still needed to complete this item. EPA, DOE, and ERC
plan to meet offline for comment discussion/resolution. Dennis stated that the final draft ROD will
be out for review by 8/31/00 and comments are due by COB 9/11/00. EPA also stated that they are
concurrently reviewing the draft responsiveness summary for incorporation into the ROD. The final
ROD is planned to be signed the week of 9/22/00.

* Five-Year ROD Review Status and ERC Comments Status on Document- ERC (Ella Coenenberg)
stated that she was collecting ERC comments on this draft document. Ella stated that she would
transmit the ERC comments via e-mail to the document's author, Larry Gadbois of EPA.

* Rick Bond of Ecology stated that he would be moving from his current position as the Project
Manager for the 100 N Project to Ecology's Project Manager position for Temporary Transition
Management. The 100 N Project Manager for Ecology will need to be filled.

* EPA (Dennis Faulk) discussed the current issue of adequate warning signs on the Columbia River
along the 100 Areas. EPA stated that more specific signs need to be placed near remediation areas,
especially to warn recreational boaters that the adjacent lands contain CERCLA, radioactively
contaminated waste areas. EPA stated that it planned to present the issue at a Hanford Advisory
Board meeting. DOE replied that it would respond as needed to EPA on this issue.

100 H, F and K, Group 4

* General Discussion/Status - not discussed.

* Rod Cave Waste Site Documentation (New Item) - EPA (Dennis Faulk) requested that ERC provide
documentation for the Rod Cave waste site. This site, located at the 100 H Area, was not included in
the original scope of remedial action work. However, the site was removed as the most convenient
way to access adjacent pipeline that was within the original scope of work. EPA would like to
review the documentation that identified and included the Rod Cave site as part of the Group 4
activities. ERC (Mark Buckmaster) has the action to support EPA's request.
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100 N

* Janet Roth, ERC was introduced to attendees. Janet recently joined the 100 N Area Remedial Action
Project as the Project Engineer.

" "Contained In Determination - ERC (Janet Roth) stated that 19 samples would be taken in support
this activity during the next week. The samples, which are from the soil matrix, will be sent out for
analysis with a two-week turnaround time requested.

* Revisions to the 100 N Area SAP - ERC (Jon Fancher) and Ecology (Rick Bond) discussed some
minor comments to the Sampling and Analysis Planfor the 100-NR-1 Treatment, Storage, and
Disposal Units During Remediation and Closeout (DOE/RL-2000-07, Rev. 0). Both parties agreed
to not incorporate the existing minor comments at this time, but collect additional future comments
for a more substantial future revision.

* Revision of the RCRA Permit Due to Deferral of the Pipelines Around the "Golfball" - ERC (Ella
Coenenberg) stated that ERC is working with all involved parties, including Fluor Daniel Hanford
personnel, to complete permit revision for future submittal.

* 116-N-] Air Monitoring Plan Status - ERC (Ella Coenenberg) stated that ERC would provide the
document to the Washington Department of Health (Randy Axelrod) by 8/24/00, and upon the
document's return to ERC would then provide it to Ecology (Rick Bond) for review.

* 100 N Excavation Schedule (New Item) - ERC (Jon Fancher) stated that the 11 6-NR-3 Trench
would be completed in about two weeks. Upon Trench completion, the subcontractor will perform
remediation of several small 120 series sites. The 120 series represents small sites that received
chemical releases during reactor operations; none of the 120 sites are radiologically contaminated.
The 11 6-NR-3 Crib remediation will begin after the 120 series sites have been completed.

100 B/C and D

* General - ERC (Mark Sturges) stated the ERC would submit the necessary paperwork to take credit
for the remediation of burial grounds adjacent to the pipelines in D Area.

* Cr(VI) Results From West Pipeline Segment at 100 D - ERC (Mark Sturges) stated that no
analytical results were available for discussion at this time.

* Set Up Air Monitor Shutdown Tour at 100 D - ERC (Mark Sturges) took the action to set up the
meeting with both Ecology (Wayne Soper) and Department of Health representatives. Mark stated
that he would set up the meeting via e-mail.

* Review of B/C Pipeline Procurement Status - ERC (Mark Sturges) stated that the Requests For
Proposal for the pipeline work were sent out to several potential bidders, and response was requested
by 9/30/00.
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" Tri-Party Agreement Milestone Negotiation, Involving B/C Pipelines - ERC (Alvin Langstaff)
requested that ERC be permitted to assimilate the project's budget with the incoming bid
information, prior to renegotiations with EPA of Tri-Party Agreement Milestone M-16-26B. EPA
(Dennis Faulk) concurred with ERC's request, and instructed ERC to include this verbal concurrence
information in the 110-Day Notice letter from ERC to EPA.

* Cr(VI) Status at 100 D - ERC (Mark Sturges) stated that no analytical results were available for
discussion at this time.

" Cleanup Verification Status at 100 D - not discussed.

* 100 D "Hot Spot" Information (New Item) - ERC (Alvin Langstaff) discussed recent radiological
contamination at 100 D Area. Radiological Controls Technicians (RCTs) were performing surveys
for downposting of the pipeline trenches, in order to accommodate analytical sampling. However,
RCT surveys detected two highly unusual hot spots. Due to the hot spot, downposting activities
were stopped while the situation was evaluated. The hot spot contained radioactive elements that
indicated the spot originated from fuel material. After evaluation, Radiological Controls staff
developed a protocol to address presence of such particles. The downposting surveys resumed, now
including requirements of minimal staff entry, full time RCT presence, and whole body surveys
every half-hour for all personnel working in the area.

* The approved Backfill Concurrence Checklist form for 116-D-12 Sodium Dichromate Facility
(Attachment 7) was entered in to the meeting minutes.

Groundwater

* Dale Obenauer, ERC was introduced to attendees as the new Task Lead for the In Situ Redox
Manipulation (ISRM) Project.

* l00-HR-3, l00-KR-4, and 100-NR-2 Pump and Treat System Status - ERC (Garrett Day) stated that
the operations of all three pump and treat units are proceeding as planned. NR-2 well water levels are
currently low, due to the correspondingly low water level for the Columbia River. ERC is working
to keep a consistent operating flow rate in order to operate effectively. U.S. Filters was identified as
HR-3 and Kr-4 resin regeneration contractor.

* In Situ Redox Manipulation (ISRM) Status - ERC (Dale Obenauer) provided the current ISRM
status. ERC stated that injection operations had been initiated at 5 of 10 wells under the ISRM
project. Of the 5 wells, reaction products removal had been completed at 3 wells and injections were
ongoing at the other 2 wells. Of the 10 wells, 1 well has a low water level and will require
augmented water levels in order to perform injection operations. ERC also stated that the
wastewater pond for the ISRM activities was operating well, and bird protection was effective. DOE
(Arlene Tortoso) asked ERC to check the actual evaporation rate occurring at the wastewater pond.

* ISRM Sodium Dichromate Spill - ERC (Dale Obenauer) discussed an 8/09/00 sodium dichromate
spill at the 1 00-KR-4 site, in which a misaligned valve sent raw water to a chemical tanker. The
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resulting spill discharged approximately 130 gallons of diluted product to the ground. The spill soil
was analyzed, but did not display a Department of Transportation Reportable Quantity for the
product. The contaminated soil was removed and staged, and will be disposed of at the
Environmental Restoration Disposal Facility when a waste profile is completed.

* 100-KR-4 Discharge of Chromium Contaminated Groundwater - ERC (Garrett Day) stated that,
during vessel realignments, some processed water was directed to the injection wells with a
chromium value exceeding the ROD value. Project personnel are producing a lessons-learned on the
incident, and responding to the Notice of Violation issued for the discharge incident.

* 100-HR-3 and 100-KR-4 Pump and Treat Hot Tap Replacement (New Item) - ERC (Joan Woolard)
discussed ERC's proposed replacement of "hot taps," or valves that access well unit drain lines. The
drain lines were originally installed in case an emergency occurred (such as power outages) when the
year 2000 arrived. The taps are made of different material than the drain lines and have potential to
separate from the lines during routine expansion and contraction of the lines. The replacement taps
will be made of the same material as the drain lines. The tap replacement will require that the drain
lines be emptied of residual water, ERC requested Ecology's and EPA's concurrence to consider the
residual drain line water as purge water, and dispose of it by placing it in a purge water truck and
perform disposal at the Modu Tanks. Ecology (Wayne Soper) agreed with this request. As Larry
Gadbois, the 1 00-KR-4 Project Manager was not present during the meeting, he will be contacted at
a later time to obtain his concurrence.
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APPROVED CVPs

EPA/Ecology Processed by
Signoff on WIDS ERC WIDS

Site Designation Site Type Form Group

BC Expedited Responle Action Site
14-- -207rib, Trench 1/8/97 Tomplete

BC Group I Sites
116-B-1 Trench 12/08/99 Complete
116-B-11 Retention Basin 12/08/99 Complete
116-B-13 South Sludge Trench 7/22/99 Complete
116-B-14 Trench 7/22/99 Complete
116-C-1 Retention Basin 1/21/99 Complete
116-C-5 Retention Basin 12/8/99 Complete

BC Group 3 Sites
116-B-2 Fuel Storage Basin Trench 02/24/00 Complete
116-B-3 Crib 02/24/00 Complete
116-B4 French Drain 2/24/00 Complete
116-B-6A/B-16 Crib/Storage Tanks 05/17/00 Complete
116-B-6B Crib 02/24/00 Complete
116-B-9 French Drain 02/24/00 Complete
116-B-10 Dry Well 2/24/00 Complete
116-B-12 Crib 2/24/00 Complete
116-C-2A/B/C & OB Crib/Pump Station 3/15/00 Complete

D/DR Group 2 Sites
120-D-1 100-D Ponds 8/27/99 Complete
100-D-4 (10705) Sludge Pit 3/25/99 Complete
100-D-20 (107D3) Sludge Pit 3/25/99 Complete
100-D-21 (107D2) Sludge Pit 3/25/99 Complete
100-D-22 (107D1) Sludge Pit 3/25/99 Complete
100-D-25 Unplanned Release 1/6/1999 Complete
1607-D-2 Septic Tank 11/23/99 Complete
1607-D2:1 Abandoned Tile Field 3/25/99 Complete
116-DR-9 Retention Basin 1/6/00 Complete
116-D-7 Retention Basin 8/15/00
D/DR Group 2 Pipelines
1 00-D/DR Group 2 Pipeline Overburden Piles 3/30/00 Complete

D/DR Group 3 Sites
116-D-3 French Drain 04/06/00 Complete

D/DR Group 3 Pipelines

H Group 4 Sites
116-H-6 Solar Evaporation Basins 5/13/97 Complete

F Group 4 Sites

Status Date: 8/24/00 9:43 AM
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100 Area Cleanup Verification
Application of the MTCA 3-Part Test to Deep Zone

100 Area Unit Managers Meeting -- August 22, 2000

Issue: In CVPs issued prior to the I16-D-7 CVP, the MTCA 3-Part Test was applied to the
shallow zone only. During preparation of the 116-D-7 CVP, Ecology requested that the 3-
Part Test also be applied to the deep zone.

Actions: The 1 16-D-7 CVP and all subsequent CVPs issued to date document application of
the 3-Part Test to the deep zone. In addition, an evaluation was performed to apply the 3-
Part Test to those sites for which CVPs were issued prior to the 116-D-7 CVP. The
evaluation is documented in ERC Calculation Brief No. Ol00X-CA-V0033.

Results: With one exception, for CVPs issued prior to the 116-D-7 CVP, no COCs failed the
MTCA 3-Part Test in the deep zone that had not already had RESRAD modeling performed
to demonstrate protectiveness of groundwater and the Columbia River. The exception was
for the 116-B-14 site where the MTCA 10% criterion was not met (one sample out of four
[25%] exceeded the RAG of 18.5 mg/kg). Therefore, additional RESRAD modeling was
performed to demonstrate that residual total chrome concentrations at 1 16-B-14 are
protective of groundwater and the Columbia River; this modeling is documented in ERC
Calculation Brief 0100X-CA-V0037.

Conclusion: The "Statement of Protectiveness" in each affected CVP requires no change.
It is recommended that this summary be entered into the administrative record to document
these additional evaluations.

Ralph C. Wilson 08/24/00Page I
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100 Area Cleanup Verification
Evaluation of More Restrictive

Total Chromium Groundwater Protection RAG
100 Area Unit Managers Meeting -- August 22, 2000

Issue: The ERC has identified that the groundwater standard used in CVPs, to date, for total
chromium is not the most restrictive standard. To date, CVPs have used the MTCA Level B
value of 16,000 micrograms/liter. The most restrictive standard is, in fact, 100
micrograms/liter per Chapter 246-290 of the Washington Administrative Code.
Consequently, there is a need to evaluate past CVPs for compliance against the more
restrictive standard.

Actions: Attainment of the groundwater protection RAG for total chromium was
reevaluated for all CVPs issued to date. The evaluation identified three cases where total
chromium concentrations met the soil RAG based on the previously used groundwater
standard but failed when using the soil RAG based on the more restrictive standard. These
cases are:

* 116-B-14 Shallow Zone
* 116-B-14 Deep Zone
* 116-C-5 Deep Zone Level 2

For these cases, additional RESRAD modeling was performed to demonstrate protectiveness
of groundwater. There evaluations are documented in ERC Calculation Brief No. 010OX-
CA-V0037.

Results: The evaluation of all 100 Area waste sites where total chromium was a COC
determined that residual total chromium concentrations are protective of groundwater.

Conclusion: The "Statement of Protectiveness" in each affected CVP requires no change.
It is recommended that this summary be entered into the administrative record to document
these additional evaluations.

Ralph C. Wilson Page I 08/24/00
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Waste Site:

l00-D-12 WIDS No.:
BACKFILL CONCURRENCE CHECKLIST

Sodium
Dichrmate(Concurrence to Proceed with Waste Site Backfill Operations) 100-D-12Dichromate 10D1

Facility

This checklist is a summary of cleanup verification results for the 100-D-12 Sodium Dichromate Facility. The checklist is intended
as an agreement allowing the ERC subcontractor to backfill this site prior to the issuance of the final cleanup verification package.
The lead regulatory agency has been provided copies of detailed calculations. The results are summarized below.

Regulatory Remedial Action Goals (RAG) Results RAG
Requirement Attained Ref.

Direct Exposure - I. Attain 15 mrem/yr dose rate 1. No radionuclide COCs were identified
Radionuclides above background over 1000 for this site. NA NA

years.

Direct Exposure - 1. Attain individual COC RAGs. 1. The individual COC concentration is
Nonradionuclides below the RAG. Yes A

Meet I. Hazard index of <1 for 1. The individual COC hazard index is A
Nonradionuclide Risk noncarcinogens. below 1.
Requirements 2. Cumulative hazard index of<l 2. The cumulative hazard index is below 1.

for noncarcinogens. A

3. Excess cancer risk of<1 x 10' 3. The individual COC excess cancer risk Yes
for individual carcinogens. is less than I x 10. A

4. Attain a cumulative excess 4. The cumulative excess cancer risk is less
cancer risk of<1 x 10s for than I x 1 V. A
carcinogens.

Groundwater/River 1. Attain single COC groundwater
Protection - & river RAGS.
Radionuclides 2. Attain National Primary

Drinking Water Regulations
4-mren/yr (beta/gamma) dose
standard to target No radionuclide COCs were
receptor/organ. identified for this site. NA NA

3. Meet National Primary
Drinking Water Regulations
15 pCi/L (alpha activity)
standard.

4. Meet total uranium standard of 30
pCi/L.

Groundwater/River I. Attain individual 1. All the groundwater and river RAGs
Protection - nonradionuclide groundwater & have been attained. Yes A
Nonradionuclides river RAGs.

Other Supporting . Sample variance calculation B
Information

2. Sample location design C
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All citations above and references on attached sheet are on record with Bechtel Hanford, Inc., Document and Information Services.
Above noted regulatory requirements have been attained.

/tr~ 7LZZV6A 74r Joi (two?2
BI Task Madag t Date BHI Project Engineer Date 2 OE P ojict Man er Date

Given the attached information, DOE can proceed with backfill of the site with minimal risk.YIinal approval that the site has met
RAOs and RAGs will occur with the submittal, review, and approval of the Cleanup Verification Package by the lead regulatory
agency.

N/A N/A tLIr~ S- -2q - c
PA Project Manager Date Ecolog9 Project Manager Date

Backfill Concurrence Checklist Attachments/References

Attachment/ Description
Reference

A 100-D-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow
Zone), 0100D-CA-V0129, Rev. 0

B 100-D-12 Pump Station Sample Variance, 0100D-CA-V01 10, Rev. 0

C 100-D-12 Shallow Zone Sample Location Design, 0100D-CA-V0109, Rev. 0 0
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Attachments:

Calculation Briefs
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Attachment A

100-D-12 95% UCL Calculations for Compliance
with Cleanup Standards (Shallow Zone),

OlOOD-CA-VO129, Rev. 0
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CALCULATION COVER SHEET

Project Title:
Area
Discipline
Subject
Computer Program

Committed Calculation

100-D-12 Site Closeout Job No. 22192
100-D
Environmental Cale. No. OlOOD-CA-Vol29
100-D-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow Zone)
Excel Program No. Excel 97

X Preliminary Superseded

Rev. Numbers Originator Checker Reviewer Approval Date

Cover=1 -

Sheets = 6 'I.%.4a

0 Total=7 //T. l

T.M. Routt I.E. Ivey K.E. Cook F.M. Corpuz

SUMMARY OF REVISIONS

100-D-12 UCL DV0129 RevO.xs/Cover
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Bechtel Hanford, Inc. ERC TEAM

CALCULATION SHEET

Originator T.M. Routt jJ3 F Date 07/13/00 CaIc. No. O100D-CA-V0129 Rev. No. 0
Project 100-D-12 Site Closeout Job No. 22192 Checked T.B. Miley A 1V Date

L.E. Ivey 'l I/ Ift O
Subject 100-D-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow Zone) Sheet No.

Problem:
Calculate the requisite statistics to evaluate compliance with cleanup standards for 100-D-12 shallow zone as required by the Instruction Guide (IG) (100-IG-GOO01,
Rev. 1); these statistical values will also be used to determine compliance with groundwater and river protection criteria. Also. calculate the carcinogenic risk for
applicable nonradionuclide analytes (shallow zone only), MTCA 3-part test (al nonradlonuclide analytes), and the relative percent difference (RPD) for each
contaminant of concen (COC).

Ghvn/References:
1) Sample Results: Cleanup verification data consist of results from 100-D-12 Pump Station Sample Variance (CatO No. 0100D-CA-Vo1 10, Rev. 0).
2) Lookup values from Remedial Design ReportlRemedial Action Work Plan (RDR/RAWP) (DOE-RL1998b).
3) DOE.RL, 1998a. 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 1, U.S. Department of Energy, Richland

Operations Office, Richland. Washington.
4) DOE-RL. 1998b, Remedial Design Report/Remedial Action Work Plan for the 100 Area. DOE/RL-96-17, Rev. 1, U.S. DepartDment of

Energy, Richiland Operations Office. Richland, Washington.
5) BHI, 1999, Instruction Guide for the Remediation of the 100-BC-1, 100"R-1, and 100-HR-1 Waste Sites, 010OX-lG-G000, Rev. 1,

Bechtel Hanford, Inc., Richland, Washington.
6) Model Toxics Control Act, Washington Administrative Code-173-340, and Statistical Guidance for Ecology Site Managers,

Ecology Pub. #92-54, Washington Department of Ecology, Olympia, Washington.
7) Ecology, 1993. Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with

Below-Detection Limit or Below-PQL Values (Censored Data Sets).
8) EPA. 1994, WSEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, EPA 640IR-941013.
9) Calculation of Hexavalent Chromium Carcinogenic Risk (Galc No. 01DOX-CA-00031, Rev. 0).

Solution:
Calculation methodology Is described in Ecology Pub. #92-54, below, and In Attachment A-1 of the SAP. Use data from attached worksheets to calculate the 95%
upper confidence imit (UCL) for each analyte, carcinogenic risk and perform the MTCA 3-part test for nonradionucides, and RPD calculations for each COC.

Calculation Description:
The subject calculations were performed on data from soil samples frkm waste site 100-D-12. The data were entered Into an EXCEL 97 spreadsheet and
calculatlons performed by utilizng the built-in spreadsheet functions andor creating formulae within the cels. The statistical evaluation of data for use in accordance
with the RDRIRAWP is documented by this calculation. Split and dupicate RPD results are used In evaluation of data qualty and are presented in the Cleanup
Verficalion Package (CVP) for this site.

Methodology:
The statistical value calculated to evaluate the effectiveness of cleanup was the 95% UCL. For nonradioactve analytes with > 50% of the data below detection Imits.
the maximum value for the sample data was used Instead of the 95% UCL AN nonadonucide (i.e.. hexavalent chromium) data reported as being below detection
imit were set to !A the detection limit value for calculation of the statistics (Ecology, 193).

For the slatistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as
described above.

The MTCA statistical guidance suggests that a test for distributional form be performed on the data, and the 95% UCL calculated on the appropriate distribution. For
smal data sets (n ' 10). the calculations are performed assuming a nonparameftc distibution, so no test for distribution Is required.

The estimated hazard quotient (for applicable nonradionucide COCs) is determined by dividing the statistical value (derived in this calculation) by the MTCA B
noncarcinogenic cleanup imit. The nonradionocide carcinogenic risk, above background, is determined by dividing the statistical value by the MTCA B carcinogenic
cleanup Emit and then multiplying by 104. For data sets where all values are below detection, neither of these calculations are required. For noncarcinogenic
nonradionuclide COCs, only the estimated fraction of risk computation must be performed.

The MICA 3-part test determines if:
1) the statistical value exceeds the most stringent cleanup Emit for each nonradionucide COC,
2) greater than 10% of the raw data exceed the most strngent cleanup Omit for each nonradlonucide COC,
3) the maximum value of the raw data set exceeds two times the most stringent cleanup imit for each nonradionucide COC.

The 3-part test is performed for nonradionuclide analytes Found in overburden, the shalow zone, and the deep zone, as necessary.

The RPD is performed when both the main value and, either, the duplicate, spit, or regulator spit values are greater than 5 times the target detection Emit (TDL).
These RPD calculations use the folowing formula: RPD IMSV((M+S)2)rlO0

where, M = Main Sample Value
D = Split (or dupicate) Sample Value

For QAQC split and duplicate RPD calculations, a value below +/. 30% indicates the data compare favorably, For regulatory spits, a threshold of +/- 35% Is used
(EPA 540/R-94/013). If the RPD is greater than +/- 30% (or +- 35% for regulatory split data), further investigation regarding the usability of the data is performed.

If regulator splits comparison is required, an additional parameter is evaluated. A control limit of +/- 2 times the TOIL sha be used if either the main or regulator spit
value is less than 5 times the TDL and above detection. In the case where only one result is above the five times the TDL and the other is below, the +1- 2 times the
TL criteria applies. Therefore the following calculation is performed during these two cases Involving regulator spit data:

difference = main - regulator split

If the difference is greater than +/- 2 times the TDL, then further investigation regarding the useability of the data is performed.

100-0-12 UCL DV0129 Rev0Ais/SUrnmmry
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Attachment 7

0

Of

Results:
The results presented in the summary tables that follow are for use In RESRAD dose/risk analysis, as applicable, and the Cleanup Verification
Package (CVP) for this site.

Result Summary - Shallow Zone
100-D-12 Shallow Zone Sample Data, SDG No. H0828 and H0829.
Cr+6 5.6E-01 U mgikg

MTCA Evaluation (Shallow Zone)

MTCA 3-Pat Test:
95% UCL > Cleanup Limit? NO
> 10% above Cleanup Limit? NO
Any sample > Cleanup Limit? NO

Risk Estimate:

Hazard quotient for each nonradionuclide: NA
Risk for each carcinogenlc nonradionuclide: NA

Relative Percent Difference (RPD) Results (Shallow Zone)

QAIQC Analys -

Analyte Duplicate Analysis Split Analysis Anal is A I is

Cr+6I

All hexavalent chromium results are below detection; therefore.
calculation of RPD is not required.

100-D-12 UCL DV0129 Re.Oads/Sorvrery



1c4250 0 A

N 151410

2

3

1 4 4

5

6

7

is

2.84

__
2

9s 4

5.

6

a 16

22nz

2 2

5

6 4

142.111

14.9 16 -

BOTTOM OF EXCAVATION/SLOPE
100-D--12

SCALE 1:200

2 0 2 4 8 meters

U.S DEPARTMENT OF ENERGY
DOE FIELD OFFICE. RICHLAND

HANFORD ENVIRONMENTAL RESTORATION PROGRAM

0
(N
In
In

U,

Id

Attadtent S
Origintor e
CW'd3y
Calc.tio. Q4OO O7C-Voi094

1 I
100--D--1

100 D AREA
AREA REMEDIAL

SHALLOW ZONE
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ATTACHMENT 3

DESIGN
SAMPLING PLAN

NOTES
1. R ZO NODE AREAS ARE APPROXIMATELY 3.16sVWL"RE

2. SAM -U TEN FROM THE APPROXIMATE CENTER
.OF wxE

3. THE ZONE CONSISTS OF SAMPUNG AREAS Al. A2, A3 AND A4
WITHIN SUUNIT 1.

4. ALL SHOYM ARE REFERENCED TO NGVD29 VERTICAL DATUM.
SUBC BASE EXCAVAION ELEVATION: EL 140.06
TOP d iAcnmL: EL 142.50

LEGEND

I CLOSEOUT VERIFCATION SAMPUNG NODE

GAMMA ENERGY ANALYSIS
SAMPUNG NODE

SAMPLE LOCATION TABLE

DECISION SU4I T SAMPLING AREA SAMPLE NODE NORTHING EASTING

I Al Al -2 151407.29 573345.52
A1-3 151406.02 573345.39
A1-4 151404.85 573345.41
Al-10 151408.67 573347.62
A1-13 151403.19 573347.73
A1-16 151397.56 573347.85

A2 A2-3 151407.58 573349.31
A2-6 151401.55 573349.39
A2-7 151399.44 573349.41

A2-10 151409.32 573350.86
A2-14 151401.00 573350.96
A2-15 151399.04 573350.99

A3 A3-1 151411.58 573352.28
A3-2 151409.49 573352.33
A3-4 151405.37 573352.43
A3-5 151403.32 573352.48
A3-9 151411.54 573353.83
A3-11 151407.52 573353.93

A4 A4-3 151406.66 573355.61
A4-4 151404.82 573355.65
A4-7 151399.26 573355.76
A4-9 151408.61 573357.10
A4-12 151404.00 573357.73
A4-13 151402.67 573357.74

TOP OF EXCAVATION/SLOPE
100-D-12
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CALCULATION SHEET

Originator
Project
Subject

T.M. Routt Jn.,
100-D-12 Site Closeout
100-D-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow Zf

SpltlDuplicate Analysis:
HEIS Cr+46

11Number (ngikg)
121 1 N Result PQL
13 Shallow Zone

15
16 Duplicate of BOY2L9 BOY2N7 4.2E-01 U 4.26-01
17 Duplicate of BOY2N5 BOY2N9 4.1E-0l U 4.1E.-01
18 Split of BOY2L9 BOY2P0 8.OE-02 U 8.0B-02
19 Split of BOY2N5 BOY2PI 8.0E-02 U 8.OE-02
20 _ _

21 (TDL) 0.1
=IF(C$14="NA7 "NA",IF(C$16="NA","NA",

Both> IF(AND(CSI4>E$ l4,C516>BS 16),"Yes
22 MvDA? (coninuc)*,"No-Stop, (acceptable)")))

=IF(C23="NA","NA",IF(C23="No-Stop
(acceptable)","",IF(AND(C$14>(5*C$22),C$16>

Duplicate Analysis Both (5*C$22)),"Yes (calc RPD)","No-Stop
23 >5xTDL? (acceptable)")))

=1F(C23 ",VA", NA wIF(C23=7No-Sop
(acceptable)" "".IF(C24="Yes (calc

24 RPD RPD)",+(ABS((C314-C$J6)/((CS14+C$16)2))), ")
=IF(C$14="NA","NA"JF(C$18="NA","NA",

Both> IF(AND(C$14>E$14,C$18>E$18),"Ycs
25 MDA? (continue)","No-Stop (acceptable)")))

=IF(C29="NA","NA",IF(C29="No-Stop
(acceptable)",",IF(AND(C$14>(5*C22),C$18>

Split Analysis Both (5*C22)),"Yes (calc RPD)","No-Stop
26 >5xTDL? (acceptable)")))

=F(C29= "NA -,NA IF(C29="No-Stop
(acceptable) ",",1F(C30 "Yes (calc

27 RPD RPD)".+(ABS((C$14-C$18)/((C$14+C$18)/2))),"")))
281

Date 07113/2000
Job No. 22192

Caic. No.:
Checked by:

O100D-CA-V0129
T.B. Miley
L.E. Ivey __

Rev. No.
Date
Date
Sheet No.

0
69 /6

1/13 /&C
6 of 6

Type in same lit d

Type in HEIS n.sf

Type in HEIS nus"

Type in HEIS

T in target

Checks to see if
quantitation limit

Checks to see if boft,
is required.

Calculates relative pA nt difference (RPD) between the original and the duplicate results. If the above steps indicate an RPD calculation is
required, the RPD value will calculate automatically. If the RPD is greater than 30% the value wil be in italics.

Process is the same b'split RPD analysis as for duplicate RPD analysis. For RPD analysis of dyplicate and QA/QC split data the comparison
percentage is +/-30%.

-4

100---12 UCL DV0129 RevO.xis/RPD Analysis Formula Sheet

ilytes as in RPD analysis and 95% UCL.

id values if=o Table A-1. for original samples.

id values from Table A-1I for QA/QC duplicate samples. ~

id values from Table A-1 for QA/QC split samples.

Jimit (TDL) fm SAP.

inginal and duplicate samples are below the minimum detectable activity (WDA) for radionuclides or practical
br nonradionuclides. If "No-Stop (acceptable)", RPD analysis is no requaed.

riginal and duplicate samples are above 5 times the target detection limit (TDL). If "Yes (calc RPD)" then RPD analysis
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Originator T.M. Routt nt,. Date 07/13/00 Calc. No. 00OD-CA-V0129 Rev. No.
Project 100-D-12 Site Closeout .ob No. 22192 Chcked 6Mt
Subject 100-D-12 95% UCL Calculations fnr Cmoliance with Cleanup Standards (Shallow Zonel L.E. Ivey ' Date)

S Sheet No. Of

100-12 Shallow Zone Sample Data, $00 No.
10 HOS28 and HOS29. Non-radloactive CDC Formulase
11 Sampling HEIS Sample Cr+4 0
12 Area Number Date mg/kg
13 AI-2 BOY2L3 05/01/00 4.2E01 U Date manually entered from SOG deliverable package. OusiMera asigned according to the
14 A.3 50Y2L4 05/01/00 4.2E-01 U data package or avalable data vsl/daton package.
15 A14 BOY2L5 05/01/00 4.2E-01 U

1 Al-10 B0Y2L6 05/01/00 4.2E-01 U
17 Al-13 BOY2L7 05/01/00 4.1E-01 U

Is Al-1 BOY2LS 05/01/00 4.4E-01 U
19 A2-S B0Y2L9 05/01/00 4.2E.01 U
20 A2-6 BOY2M0 0501/00 4.2E-01 U
21 A2-7 fY2MI 05/01/00 4.2E.01 U
22 A2-10 BY2M2 05/01/00 4.2E-01 U
23 A2-14 BOY2M3 0501100 4.1E01 U
24 A2-15 I 0Y2M4 V5/01100 4.3E.01 U
25 A3-1 BOY2Ms 05/01/00 4.2E-01 U
26 A3-2 BOY2M 05/01/00 4.2E-01 U
27 A3-4 BOY2M7 05/01/00 4.0E-01 U
28 AS-5 BOY2M8 05/01100 4.1E2-01 U
29 A3-9 BOY2M 05/01/00 . 4.1E-01 U

30 A3-1 I OY2N 05/01/00 4.2E-01 U
31 A4-3 BOY2N1 05/01/00 5.6E01
32 A4-4 BOY2N2 05101/00 4.2E-01 U
33 A4-7 B0Y2N3 DWO100 4.3E-01
34 A4-9 60Y2N4 05/01/00 4.1E-01
35 A4-12 BOY2NS 05401/00 4.1E-01 U
36 A4-13 BOY2N6 05/01100 4,2E1-01

Duplicate of
37 B0Y2L9 BOY2N7 05/01/00 4.2E-01 ,

Duplicate ot
38 BOY2NS I OY2N9 05/01/00 4.1E-01 U
39
40 Statistical Computation Input Data (For rad, MDA used for nondatects. For nonrad. 1/2 DL used for nondetects. Duo/Main samples averaged)

41 Sampling HEIS Sample Ct+5 .
42 Area Number Date mg/kg

An "P ComPadson IS used to determine appropriate Input value. If the data Is qualed wv/h
A1 -2 BOY2L3 05MI1/00 -IF(013-""JF(E13-',D3132JD13)) 1 "U*, then hef the detection fin is taken as the input value. otherwise the reported results

431 11 used
44 Al-3 B0Y2L4 05101/00 elF(DI4=",",IF(El4a"U",D14/2,014)1
45 A1-4 BOY2L5 05/01/00 eIF(DI5-",",IF(E5"",D1/2,D5))
46 Al-10 BOY2L6 05101/00 -IF(DISIF(E1 6f.DDI)
47 A1-13 BOY2L7 05/1100 -IF 9175."lFIE17tt D17/2D171)
48 Al-16 BOY2LS 05/01/00 -IF(Ds ","IFl(E8sP"U",D8/2,D18))

A BDY2L9 0AVERAGE(F(COUNIP(E19,"U").1.D192, Average forma, £ duplicate 5MW/a. In cages Of llondetsct results ("U quffied. censored).
49 ________ BOY2N7 100 D19),IFCOUNTIF(E37,U)1,D37/2D3?)) ha f the detectin/kM Is subatlj
50 A2-6 BOY2M0 05/01/00 sIFRD20 .arlFIE20e"U"D20/2,201) An '11-ne)todormhost.iaraatr.i,,n. . a .a Is .

51 A2-? BoYMW 05Mun00 'UF__2_"",_,__(___"U_,____2,_____ l, then hafthe detection FasI taken as the Input value, otherwise, the reported result/s
52 A2-10 60Y2M2 05/01/00 tiFD2t',F Ese",22/2,22d)
53 A2-14 B0Y2M3 05/01/00 alF(D23""IFE2ZaJD23fD2))
54 A2-1 BY2M4 08/01/00 ____D2___""",_F(E24_"U",____2,D24))

55 A3-1 BOY2M 06/01/00 .IF(D25",",F(E25WVD2/UD25))
56 A3-2 OY2M6 05/01/00 .iF(o2ct,iF(E2tU ,2&2.26))

57 A3-4 BM 05/01/00 . lF(027"."iF(E27"U",027/2D27))
M8 A- Sue==2M3 s01o00 <!rD2;a-,Itm2b"',D2t/2,2v

59 A3-9 BOY2MQ | 05/01/00 .IF(D29=",,IF(E29"U",D2/2029))
60 A3-1 I SOY2N,10 05/01/00 elWiD30"'' l

63 A4-7 B0Y2N3 JQ," E U
64 A4-9 80Y2N4 0/01/00 IF(D34",",IF(E34w""D34,DS4))

0Y2N00 aAVERAGE(IF(COUNTIF(E35,U")-iD15/2, Average for mi" giepilat manW/.e. M canas ofnandetect results (U qu/Dd, censored),
65 A4-12 80Y2N9 O35)IF(COUNTIF(S3 "U"MI.03 ,D38)) _ _ _ _ _ d_ _ _ _ _ _ _ _ _ -

56 A4-13 BOY2N0 05/01/00 "F(o ,ESt"U"035/2fln1) An"P conpa.t.on ft readle DA/swi awpflela ipgt A/u,. I/ the datae quaMed rife
88 Statistical Computations

69 Cr+4'4
-9 Statistical value based o0 eek fr the di llflih ke i 5% UCL Z Z -V Z -

Deb~t to Maximu, Value salealk fl"o les MTCAWS saulyia, 5db/wfae anoter MMdon and appropriate g5%
UCL lbr Ran" sat grosser sortn f0). for "P geer Own 50% consored date (IOL), the

70
Z1 N *COU coputtio3blod kw

% < Detection imit .(COUNTIF(EI:538U"-F(COUNTIF OMW tosoffwkspoks,
(E19."U-)+COUNTIF(E37,"U")).l0)- mwhNm WMWradlmds et fb hMmo~homln dupNemboM

IF((COUNTIF(E35, UJ)+COUNTIF(E38,'U")) hav U911als. I af qmkm wen the numbo ru"
72 >= 1,,0 Y(COUNT(013:038)-2) ____________________________________ (adjustANe rn

73 -AVERAGE(D43:D66) ,ella) ffs
at. dey. Cnue l~liR leftvie ae nfeaesclku aus(~ae o

74 *STDEV(D43:058) . ______________________________
Z-statistc U, ff, **by& iWA " s whom

75 -NORMINV 0.95A1 __ _ U_ _ _ _ _ _ _ _ _ _ _ _ _ _
95%UCL on "ier CUs6 se We VW6 f OOgMfA4 Us ,| ream where -Me s5% UCL

78 *D73+(( 75"D74/(SQRT(D71)))) W_____ de__edt M__ as__e __ _ such V
max value C 0&7mhOnd pt

.IF(ISNA(VLOOKUP(D77,3t:E38,FALSE)),",iF( hnt vaustu(a tefd efranscreddate. fetrfl2L ptenoment).Comn Jnam vethe
VLOOKUP(D77.D13:E3S,2.FALSE)-0"", range c/vs/us i Se rwdate itrabe conwqpeng nes, Cokmm / and dlsplays R'e

77 .MAX(013:03 ) VLOg%(77,D13:E38.2,FALSE))) qusIM.
statistIcal vaiue

175

(011flh11 S u~ptymwetes 1iW aillgrete atei 0l Va0t1 ham bovt, or ff 50% eM lass than
detet, talt/he ntmMi wArel ft breed. Cobwa J ules an1Pc.arwaon so hate -UV

quMahtrf fwit~yod i cass ma 0re 1e1411n 0% fh dte ft censored (e.g. 'U'
a -.

-I __ I -

95% UCL> Cleanup Limit?

10% above Cleanup Limit?

slFlOB>D84.YS NOj)
An "IF" COmpfaOI Is used to display "YES* If the statistical value set exceeds the noat
atrdnoant eanunu llfmit

.IF(COUNTIF(D3:D38,"2. )/' 71
1An 'I coMPnrlson is used todlevey"YEVf greder then 10% offhf dutl set exceedS the

0.i,"YES,"NO") moet .tange derep kim
An IF ccmpflcn is ueed to display "YEN K atdnutmrm v'e of ts data set wceeds
twoe ft mot hs S a t Nte h Kthe s madnmt is Ieee than twice the MTCA 9
lld a. . -Mit r h aln,.qaglas, rat tie ais - I ad87 AjY samIIle 2X Cleanup Limit -.....

88 RISK EVALUATION:
MTCA B Noncarcinogenle Cleanup: 400 Manualy nol MA

, Compgses the s mted l qiat (Stosulet vouw dvded by t noncmrInogenkc
dswr lmn). lacpsifln tisib - eatea deledlant00 cenmored tis set) U

90 Hazrd quotient for each nonradinucide: NA by , iimd In w A,

91 MTCA B Carcinogenic Cleanup: 2.1 n!

carcinogenic deoup lit and mulhplying by 10 for detected carclnogetn COCa above
backgiound. NA Is mnieuay entered for noflcrdnogenlc COC and when all raw amplle

92 Risk for each carcno le icnomdl Ide: NA values for a COC ar, below detection or below backround,
93 NONRADIONUCLIDE SUMMARY: -All sample results are below detection.
94
95 ITCA Compliancet IF(C0UNTifD8:DI,"S")f,"NO","Yl8"

96 Nonrad noncarcinogenic sum of quotients: NA
97 _ Nonrad caro enic desk: NA _________________________________________

100-0-12 UCL DV0129 RevO.xIsfUCL Formulas

65

86
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2 CALCULATION SHEET
3 .

Oiginator T.M. RotM Sf Date 07113(2000 CSI. NG.: 010OD-CA-V0129 R". No. 0
5 ProJed 100-D-12 Sie Closeout Job No. 22192 Checked by: T. Date

SLE. tvy -L -7 iA JSublilt 10D-D-12 95% UCL Cideuilti"n for ComPlfanq, With Cleeanuti Standards ($hallow Zonml Sh*Mt No. 401S

BID10 Sp~tI.,.ct.A..tysIs:
B EtS Cr+6

11 N b(a=

12 IRalo PL
13 ItdS tsifts
14

Duplicate o
14 9Y2L9 BOY2N7 4ZE-4t UI 4.25o

17 BOY2N5 BOY2N9 4.tE01 U 4AlO
Split of

18 BOY2L9 BOY2PO 8.oE02 U 3.06-02
Spit of

19 0Y2N5 BOY2PI .OE-02 U 3.0E-02
20
21 ShnelZo*A Ib:

22 fTDL) 0.1
Bodi>

23Dopik- rQL7 N&-MM pacceptobke)
Ana&yWi Both >

24 (A2-3) 5x'fDL?
25 PD

Both>
2 D piate PQL? No-Stop (acceptable)

Analysis Bt>

24 (A4-2) SxTDLI
28. RPD

Both>
29 Dplt P ? NO-Stop(accepable

Analysis Both>
27 (A2-3) I *5xTDL?

31 1 PUD

Bollh>

2 Split POL? No-Stop(acceptable)

Analysis Boilh>

33 (A4-12) sgTDLI
34 MD

1000-12 t OIl ReVO-datSp.Otjp Arpn
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Originator
Project

Subject

T.M. Routt 9/9r1- Date 07/13/00 Calc. No. O100D-CA-V0129
100-D-12 Site Closeout Job No. 22192 Checked T.B. Mile tA

L.E. Ivey .Z'-
100-0-12 95% UCL Calculations for Compliance with Cleanup Standards (Shallow Zone)

lfl-fl-12 Shallow Zone Sa eDt.SGN.

Rev. No. 0
Date 9OO

Sheet No. 3 of 6

H0828 and H0829.
11 Sampling HEIS Sample Cr+6
12 Area Number Date mg/kg Q
13 A1-2 BOY2L3 1 05/01/00 4.2E-01 U
14 Al-3 BOY2L4 05/01/00 4.2E-01 U
15 A1-4 B0Y2L5 05/01/00 4.21-01 U
16 Al-10 BOY2L6 05/01/00 4.2E-01 U
17 A1-13 BOY2L7 05/01/00 4.12-01 U
18 Al-16 BOY2L8 05/01/00 4.4E-01 U
19 A2-3 BOY2L9 05/01/00 4.21-01 U
20 A2-6 BOY2M0 05/01/00 4.2E-0I U
21 A2-7 B0Y2M1 05/01/00 4.2E-01 U
22 A2-10 BOY2M2 05/01/00 4.2E-01 U
23 A2-14 B0Y2M3 05/01/00 4.1-01 U
24 A2-15 B0Y2M4 05/01/00 4.3E-01 U
25 A3-1 BOY2M5 05/01/00 4.2E-01 _ U
26 A3-2 BOY2M6 05/01/00 4.22-01 U
27 A3-4 BOY2M7 05/01/00 4.01-01 U
28 A3-5 BOY2M8 05/01/00 4.11-01 U
29 A3-9 B0Y2M9 05/01/00 4.1-01 U
30 A3-11 BOY2NO 05/01/00 4.21-01 U
31 A4-3 80Y2N1 05/01/00 5.6E-01 U
32 A4-4 B0Y2N2 05/01/00 4.2E-01 U
33 A4-7 B0Y2N3 05/01/00 4.3-01 U
34 A4-9 BOY2N4 05/01/00 4.11-01 U
35 A4-12 B0Y2N5 05/01/00 4.12-01 U
36 A4-13 B0Y2N6 05/01/00 4.22-01 U

Duplicate of 05/01/00 4.2E-01 U
37 BOY2L9 BOY2N7

Duplicate of 05/01/00 4.1-01 U
38 BOY2N5 BOY2N9
39
40 Statistical Computation Input Data (For red,

41_ Sampling HE12S Sample Cr+6 Q
42 Area Number Date mglkg
43 A1-2 B0Y2L3 1 05/01/00 2.1E-01
44 A1-3 B0Y2L4 05/01/00 2.1E-01
45 A1-4 BOY2L5 05/01/00 2.1E-01
46 Al-10 BOY2L6 05/01/00 2.1E-01
47 A1-13 B0Y2L7 05/01/00 2.1E-01 |
48 Al-16 80Y2L8 05/01/00 2.2E-01 |

49 A2-3 90Y2!LP1 o5/o1/i 21&o
4l- BOY2N7

50 A2-6 BOY2MO 05/01/00 2.12-01
51 A2-7 BOY2MI 05/01/00 2.1E-01
52 A2-10 B0Y2M2 05/01/00 2.12-01
53 A2-14 BOY2M3 05/01/00 2.IE-01
54 A2-15 BOY2M4 05/01/00 2.2E-01
55 A3-1 B0Y2M5 05/01/00 2.1E-01
56 A3-2 B0Y2M6 05/01/00 2.1E-01
57 A3-4 BOY2M7 05/01/00 2.0E-01 |
58 A3-5 BOY2M8 05/01/00 2.1E-01 |
59 A3-9 BOY2M9 05/01/00 2.1E-01 |
60 A3-11 B0Y2NO 05/01/00 2.1E-01
61 A4-3 BOY2N1 05/01/00 2.8E-01
62 A4-4 BOY2N2 05/01/00 2.1E-01
63 A4-7 B0Y2N3 05/01/00 2.2E-01
64 A4-9 B0Y2N4 05/01/00 2.1E-01

A4-12 B0Y2N5/ 05/01/00 2.1E-0165 B0Y2N9
66 A4-13 BOY2N6 05/01/00 2.1E-01
67
68 Statistical Computations
69 Cr46

Statistical value
70 based on! Default to Maximum Value
71
72 % < Detection limit

mean

Ni

75 Z-statlstic 1

76 95%UCL on mean 2.2-01
77 max value 5.BE-01 U
78 StatistIcal value 5.6E-01 U
79 Background NA
80 Statistical value | 5.6E-01 U

82
83 MTCA 3-PART TEST:

Most Stringent Nonradlonucilde Cleanup I Human Health
84 Limit and RAG Type: 2.1 I Protection
85 95% UCL > Cleanup Limit? NO
8> 10% above Cleanup Limit? NO

87 Any sample > 2X Cleanup Limit? NO
88 RISK EVALUATION:
89 MTCA B Noncarcinogenic Cleanup: 400

0 Hazard quotient for each nonradionuclde: NA *

91 MTCA B Carcinogenic Cleanup: 2.1
92 Risk for each carcinogenic nonradionuclide: NA *

93 NONRADIONUCLIDE SUMMARY: *All sample results are below
94 _detection.

MTCAComplianc? q
Nonrad noncarcinogenic sum of quotients:j

'N d . r...........Ik:

NAQ
NA

C

C

97 onra g

4 i
AL I

73

I

95
96
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100-D
Environmental *Calc. No. 01OOD-CA-VO110
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Excel Program No. Excel 97
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Attachment 7
CaIc. Summary

CALCULATION SHEET

Originator C Trice 0 Date June 8, 2000 Calc. No. OlOOD-CA-VO110 Rev. No. 0
Project 100-DR-1 Remedial Acion Job No. 22192 Checked s IL Date 6-)v-OO
Subject 100-D-12 Pump Station Sample Variance Sheet No. I of 5

2 Problem:
3 Perform a sample variance calculation to determine the number of samples required for the1O0-D-12 Pump Station,
4 Shallow Zone Decision Unit, verification sampling, as required in DOE/RL-Qe-22, Rev. 1,
s "100 AREA REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN" (SAP); and instruction Guide (IG) 0100X-iG-
a G0001, Rev. 2, "INSTRUCTION GUIDE FOR THE REMEDIATION OF THE 100 AREAS WASTE SITES.
7

a Given:
* 1) Sample locations for the100-D-12 Pump Station, Shallow Zone Decision Unit, are identified on the 100-D-12

w Pump Station, Sample Design, Calculation Number 0100D-CA-V0109, Rev. 0.
11 2) Results of Hexavalent Chromium (Chromium VI) provided by Recra LabNet Laboratory.
12 3) Lookup values from DOE/RL-96-22, Rev 1.
13 4) Requirements from DOE/RL-96-22, Rev 1 and 010OX-lG-G0001, Rev 2.
14

is Solution:
'a Calculation methodology is described in Attachment A-1 of DOEIRL-96-22, Rev 1. Data from attached worksheets
v are used to calculate the required number of samples. Cr (VI) is the only COC for this site. This metal was present in
is the original field characterization of the 100-D-12 Pump Station. The basic premise of the statistical design is that
is this metal species is representative of the contaminant distribution.
20

21

= Sheet No Sheet Title T0121
2a 1 CaIc. Summary Summary overview of calculation brief.
24 2 Variance Variance calculation to compute the number of verification samples required.
25 3 Formulas Excel spreadsheet formulas used to perform the variance calculation.
a 4 Data Summary Sample ID, sample location, and data for selected analytes.
2 5 Sample Results Chromium VI results reported by RECRA laboratory.
28

a Calculation sheets and data sheets are Inter-linked in such a way that a change in the data will affect the calculation.
so An "=IF" statement is used in column "0" of the "Data Summary" spreadsheet to verify that the sample identification
31 number and sample location are correctly linked to the appropriate analytical result

32 Conclusion:
ue The required number of samples for the 100-D-12 Pump Station, Shallow Zone Decision Sub-Unit, is less than the
s default number (4 samples) specified in DOE/RL-96-22, Rev 1. Therefore, the default number of four composite
x samples will be collected from each shallow zone decision sub-unit.
3?

38

41

40

CVS10-D-12.xls Calc. Summary 6/20/00
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CALCULATION SHEET
C Trics ne a. 2000
tOO-R-1 RemedialAction 22192
100.012 Pwmp Station Sample aviancoi

Cac. No. 01000-CA-VO110
Checked :TA (uAclU

Rev. No. 0
Date f.do-cc

v Sheet No. 2 of5

i Statistical Evaluation of Analytical Data
2 The requhid n~be of umples msking fm the callotio Is hlghlgited at the bottom of Ute page.

3 Each vala Is refectiv, of ahd spewf dalyte evaluated.

4 The highst viti of le thrie evals&uns is used to deterrmi the requhd number samples as compared against she defaul of four.

s Decision Unit - Shallow Zone Sample Area i "A"
Y Samples values from Chromium VI Analysis in mg/kg.

a _ _ I Constituent
* Sample# Location Cr 6+

i1 BOY2L3 A1-2 4.20E-01 U
12 60Y2L4 A1-3 4.20E-01 U

BOY2L6 A1-4 4.20E-01 U
.4 60Y2L6 Al-10 4.20E-01 U
s BOY2L7 Al-13 4.10E-01 U
n BOY2L6 A1-16 4.40E-01 U
1s BOY29 A2-3 4.20E-01 U
lo B0Y2MO A2-6 4.20E-01 U
a BOY2M A2-7 4.20E-01 U
a BOY2M2 A2-10 4.20E-01 U
a 80Y2M4 A2-14 4.10E-01 U
n BOY2M4 A2-15 4.30E-01 U
n B0Y2M5 A3-1 4.20E-01 U
at BOY2M7 A3-2 4.20E-01 U
a BOY2M7 A34 4.lOE-01 U
a BOY2M A3-5 4.10E-01 U
v B0Y2M9 A3-9 4.10E-01 U
a BOY2NO A3-11 4.20E-01 U
a BOY2NI A4-3 5.60E-01 U
is B0Y2N2 A4-4 4.20E-01 U
si BOY2N3 A4-7 4.30E-01 U
a B0Y2N4 A4-9 4.10E-01 U

xiB0Y2N5 A4-12 4.10E-O1 U

m BOY2N6 A4-13 4.20E-01 U
a Mean======> 4.24E-01
i Standard Deviation=> 3.01 E-02

'r 5.91E+01
Number of Samples> 1.77E03

CVSIO-D-12.xls

Originator
Project
Subject

Variance

Variance 6/20M0
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Date Summary

CALCULATION SHEET
2Originator CTrice

100R-Remoel Ado Job No.
JAM8. 2000 C.Ie.No.
22192 Checked

01000-CA-V0110
-rA fallig

Rov. No.
Date
slit No.100-D-12 Pun iSbaon Sample Vaace

Attachment 7

4ofS

& Dedilon Unit - hllow Zone Sampling Areas = "A"

7 BOY2L3 5/1/2000 10:00AM A1-2 Shalow zone 151407.29 573345.52 BOY2L3 0.42 U I I I
* B0Y2L4 5/1/2000 10:03 AM Al- shosti zone 151406.02 573345.39 B0Y2L4 0.42 U
* B0Y2L6 5/1/2000 10:06AM A1-4 Shalow Zone 151404.85 573345.41 BOY2L5 0.42 U
a BOY2L6 5/1/2000 10:09 AM Al-10 shalow zone 161408.67 573347.62 BOY2L6 0.42 U

D0Y2LT 5/1/2000 10:12AM Al-13 Shmaowzon. 151403.19 573347.73 B0Y2L7 0.41 U
BOY2L8 5/1/2000 10:15 AM Al-16 shallow Zon. 151397.56 573347.85 BOY2L8 0.44 U

3 BOY2tL9 5/1/2000 10:18AM A2-3 shalow Zone 151407.58 573349.31 BOY2L9 0,42 U
* SOY2M0 5/1/2000 10:21 AM A2-6 shanowzone 151401.55 573349.39 B0Y2M0 042 U

BOY2M1 5/1/2000 10:24 AM A2-7 Shalow Zone 151399.44 573349.41 BOY2MI o.42 U
B0Y2M2 5/1/2000 10:27 AM A2-10 Shalow zone 151409.32 573350.86 B0Y2M2 0.42 U
BOY2M3 5/2000 10:30AM A2-14 ShaSowZone 151401.00 573350.96 BOY2M3 OAt U
B0Y2M4 5/1/2000 10:33 AM A2-15 shalow Zone 151399.04 573350.99 B0Y2M4 0.43 U
B0Y2M5 5/1/2000 10:36 AM A3-1 shallow zone 151411.58 573352.28 B0Y2M5 0.42 U
B0Y2M6 5/1/2000 10:39 AM A3-2 ShalowZone 161409.49 573352.33 BOY2M6 0.42 U
B0Y2MY 5/1/2000 10:42 AM A3-4 Shalow Zone 151405.37 573352.43 BOY2M7 0.40 U
B0Y2MS 5/1/2000 10:45 AM A3-5 ShaNo Zone 151403.32 573352.48 90Y2M8 0.41 U
B0Y2M9 5/1/2000 10:48 AM A3-9 Shalow Zone 151411.54 573353.83 BOY2M9 0.41 U
BOY2N0 5/1/2000 10:51 AM A3-11 ShallowZone 151407.52 573353.93 BOY2NO 042 U
BOY2N1 5/1/2000 10:54 AM A4-3 Shalow Zon. 151406.66 573355.61 BOY2N1 0.5 u
BOY2N2 5/1/2000 10:57AM A4-4 ShalowvZone 151404.82 573355.65 BOY2N2 042 U
BOY2N3 5/1/2000 11:00 AM A4-7 Shalow Zon 181399.26 573355.76 B0Y2N3 0A3 U
B0Y2N4 5/1/2000 11:03 AM A4-9 ShIaoW Zone 151408.61 573357.10 BOY2N4 0.41 U
BOY2NS 5/1/2000 11:06 AM A4-12 Shalow Zone 181404.00 573357.73 B0Y2NS 0.41 U
BOY2N6 5/1/2000 11:09 AM A4-13 Shalow Zooe 151402.67 573387.74 B0Y2N6 042 U I

CVS100-D-12.xis

3 P-11a

4 Subject

Data Summary W/2/00



Saniple Results

1

2 Originator C Tie

3 ProJect 100-DR-1 Rem
4 Subject 100-D-12 Pun
s Decision Unit = Shallow Zone

B

7 B0Y2L3 2/4/2000 11
a B0Y2L4 2/4/2000 11

1o BOY2L6 2/4/2000 14
11 BOY2L7 2/4/20001
12 B0Y2L8 2/4/2000 1
13 BOY2L9 2/4/2000 1'
14 BOY2MO 2/4/20001'
15 BOY2MI 2/41/2000 1
16 BY2M2 2/4/2000 1
17 BOY2M3 2/4/20001
is B0Y2M4 2/4/2000 1
i BOY2MS 214120001
20 BOY2M6 24/2000 1
21 BOY2M7 214/20001
n B0Y2MS 2/4/20001
n BYMW 2/42000 1
24 B0Y2N0 2/4/2000 1
25 BOY2NI 2/4/20001

nBOYWN 212000 1
27 B0Y2N3 2/4/20001
28 80Y2N4 2/4/2000 1
29 BOY2NS 2/4/20001
A3 RnY92NR 2/Afnnn i

I Acton
mp Station Sample Variance

JLATION SHEET
De June 8. 2000 Calc.No. O0100D-CA-V0II0
Job No. 22192 CeudTed " nid

Rev. No. 0
Date o -- 0 -00
Sheet No. 5 Of 5

SamDpinq Area = "A"

6/20/00
CVS100-D-12.xis Sample Results
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Project Title 100-D-12 Cleanup Verification Sampling Location

Job No. 22192
Area 100 D Operable Unit

Discipline Environmental *Calc. No. 010

Subject l00-D-12 Shallow Zone Sample Location Design

Computer Program AutoDesk World 2.0 and AutoCAD Map 3.0

OD-CA-VO109

Program No. NA

Committed Calculation Preliminary 0 Superseded 0
Rev. Sheet Numbers Originator Checker Reviewer Approval Date

Cover= I sheet .. 7

Caic - I sheet
0 G. CrUz R.B. Kerkow K.E. Cook

Total - 5 sheets / /o o VA? x

SUMMARY OF REVISION

Scanned: Rev. Date Bar Code Rev. Date Bar Code No.

BHI-DE-01, EDPI-4.37-01, DE01437.03 November 1 996



Table A-1. Sample Grid Point Lookup Table.

z1

OZ

Default Plan Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling
Arcs I Area 2 Area 3 Area 4 Area 5 Area 6 Area 7 Area 9 Area 9 Area 10

HPGe/Closeout 3 6 1 4 5 1 3 3 4 16
HPGe/Closcout 4 7 1I 3 15 15 5 13 10 10
HPGe/Closeout 16 3 2 7 7 10 11 4 3 14
HPGe/Closeout 10 15 4 12 1 13 4 8 16 4

HPGe 2 14 5 9 13 12 8 2 14 8
HPGe 13 10 9 13 2 16 1 12 5 3

Not sampling 6 1 10 1 14 4 16 5 9 6
Not sampling I1 9 13 1 10 5 12 1 1 15
Not samplin 9 12 7 5 6 2 6 7 15 9
Not M lin W 15 16 15 14 16 6 2 Is I I
Not sampling 8 13 8 10 12 - 11 1 13 14 2 12
Not sampling 5 2 3 11 4 3 9 10 7 11
Not sampling 7 11 14 15 11 14 14 6 13 2
Not sampling 11 4 6 2 9 7 7 11 9 7
Not samplin 12 8 16 16 3 8 15 9 6 13
Not sampling 14 5 12 6 8 9 10 16 12 5

"NOTE: Grid nodes for each sampling ares in each waste site should be numbered consistently, e.g., begin numbering the nodes
in the northwestemmost node. Then number consecutively left to right as shown in Figure 5-1 of this IG.



CALCULATION SHEET 9

rC Wz __Date 4/25/oo Calc. No. oiooo-cAvo1o Rev. No.
100-D Job No. 22192 Checked ye k pK /dt - Date
100-D-12 Shallow Zone Sample Location Design Sheet No.

34033
0

/24/o
J of /

100D12CAL.XLS

Originator
Project
Subject,

Problem: Calculate and display required sampling nodes in concurrence with 100 Area
SAP DOE/RL-96-22 Rev. I for verification and closure.

Given: -SAP (DOE/RL-96-22 Rev. 1) and IG (0100X-lG-G0001 Rev. 2) requirements
-Shallow Sampling Area (Surface area of each zone determined from CAD program,
Attachment 3, CAD file ID:042500A, 100-D-12 Shallow Zone Sampling Plan)

SAP and IG Requirements: -

Shallow Zone:
-Develop a 16 node sampling grid for the sampling area
-Use appendix A of the IG to determine which six of the sixteen will be sampled
to collect HPGe and clean up verification samples

Determination of Shallow Zone Sampling Grid:

Shallow Zone Sampling Grid Area determined from Table 5-1, IG
Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

Total Area: E J I i 202.49 m2

Area of Decision Subunit 1: 202.49n m

Decision Subunit divided into 4 Sampling Areas: 50.62 m2

Sampling Areas divided into a 16 node grid (node numbers 1-16): 3.16M2

Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
See Attachment 3, 100-D-12 Shallow Zone Sample Location Design
for Sample Location Table

Page I



Attachment 7

084033
ATTACHMENT 2

Table 5-1. Number of Decision Subunits Based on Area.

Area of Primary Decision Unit (m) Number of Subunits
<1,394 1

>1,394 to <2,323 2
>2,323 to <3,252 3
>3,252 to <4,181 4
>4,181 to <9,290 2

>9,290 to <13,006 3
>13,006 to <16,723 4
>16,723 to <20,439 5

>20,439 ROUND8 (Area/3,716)
ROUND is an integer rounding function.

Attachment , . Sheet No. I of
originator . C r D.. Se 2r- 0
Chk'd By KeA- / Date 4 2(p --
Cakc. No. P -C9-N\fo o Rev. No.
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